Dental cell interaction with extracellular-matrix constituents: type-I collagen and fibronectin.
It has been suggested that, during odontoblast differentiation, the extracellular matrix present at the epitheliomesenchymal junction modulates the activity of the cytoskeleton by means of membrane constituents (proteins, proteoglycans or gangliosides). To investigate this, we studied the interaction of iodinated fibronectin and type-I collagen with dissociated dental tissues and with membrane proteins prepared from these tissues. Isolated dental papillae and enamel organs were cultured for increasing periods of time in the presence of iodinated proteins. Fibronectin and type-I collagen were preferentially bound to dental papillae; however, after 6 h of incubation, fibronectin no longer interacted with the dental papillae, and the bound radioactivity was released. In the meantime, de novo synthesized fibronectin was deposited in the extracellular matrix of the dental papillae. Membrane proteins were prepared from isolated enamel organs and dental papillae. After sodium dodecyl sulphate (SDS)-polyacrylamide gel electrophoresis, these proteins were transferred to nitrocellulose by electroblotting and then incubated in the presence of either 125I-labelled fibronectin or 125I-labelled type-I collagen. Autoradiography confirmed the preferential interaction of fibronectin with the dental papilla. Fibronectin interacted with three high-molecular-weight proteins (Mr, 145,000, 154,000 and 185,000), which were not detected when membranes were prepared from enamel organs. Under the same conditions, type-I collagen did not interact with membrane proteins. The known interaction of type-I collagen with the plasma membrane of dental-papilla cells might be mediated either by another constituent of the extracellular matrix or by cell-surface-associated proteoglycans.